Abstract: This is the first known study to use the Gelberg-Andersen Behavioral Model for Vulnerable Populations to predict African American women's use of three types of health services (alternative, hospitalization, and ambulatory) in the 18 months after release from prison. In the multivariate models, the most robust predictors of all three types of service utilization were in the vulnerable theoretical domains. Alternative health services were predicted by ethnic community membership, higher religiosity, and HIV/ HCV. Hospitalizations were predicted by the lack of barriers to health care and disability. Ambulatory office visits were predicted by more experiences of gendered racism, a greater number of physical health problems, and HIV/ HCV. Findings highlight the importance of cultural factors and HIV/ HCV in obtaining both alternative and formal health care during community re-entry. Clinicians and policymakers should consider the salient role that the vulnerable domain plays in offender's accessing health services.
have a greater relative risk of poor health, due to differential exposure of risk factors, compared with the general population.
African American women possess limited access to resources to address their health conditions due to intersecting oppressions of race, class, and gender that may be further compounded by involvement with the criminal justice system. These individual and societal factors can be considered in the context of Gelberg, Andersen, and Leake's Behavioral Model for Vulnerable Populations 4 to determine predictors of health service. Due to limited financial resources and the prominent influence of kinship and religion in the African American community, African American women may seek out health care from alternative sources such as family members and religious counselors. 5 Therefore, the overall purpose of this study is to use the Behavioral Model for Vulnerable Populations to predict African American women's use of three types of health services (alternative, hospitalization, and ambulatory) in the 18 months after release from prison.
Re-entering African American women: A vulnerable population. The Behavioral Model for Vulnerable Populations has frequently been applied to examine health service utilization among homeless people 4, [6] [7] [8] [9] [10] and although there is a strong concordance between incarceration status and homelessness, this study seeks to offer insight on the most vulnerable timeframe when people are transitioning back into the community. Previous literature has suggested that the model may be applicable to people under criminal justice supervision given similar issues of vulnerability that limit access to care. 11, 12 According to Aday, 3 individuals with a combination of high risk statuses (e.g., low-income, female, and African American in the current study) are in a highly vulnerable health position. Further, incarcerated women are likely to experience multiple categories of vulnerability including physical, psychological, and social health issues. 3, 13, 14 Compared with the general population, prison and jail inmates are more likely currently or ever to have had a chronic health condition-specifically, they experience high rates of stroke-related problems, high blood pressure, diabetes, heart-related problems, asthma, cirrhosis of the liver, tuberculosis, hepatitis, and human immunodeficiency virus (HIV). 13 Female and older prisoners are most affected by health problems, with women experiencing high rates of comorbid substance use and mental health problems. 14 Nationally, females in prison (63%) were found to experience statistically significantly higher rates of chronic conditions compared with incarcerated males (50%). 13 According to the National Commission on Correctional Health Care 15 health conditions are often poorly managed in prison or jail. In part, this may be attributed to correctional institutions' incomplete adherence to national clinical guidelines, which may result in gaps in prevention, screening, and treatment that create financial burdens on re-entering offenders and their communities. Previously incarcerated individuals must cope with limited availability of health services, lack of health insurance, and insufficient post-release planning. 16, 17 Many individuals return to communities that already struggle with access to adequate health services and considerable other health disparities. 17, 18 Thus, these communities are further burdened as people with high prevalence of HIV, other infectious diseases, and co-morbid health conditions return to the communities facing barriers to obtaining care. 17, 18 Theoretical framework. The Behavioral Model for Vulnerable Populations is an extension of the original Behavioral Model developed by Andersen and Newman 19 and emerged as a result of Aday's 3 framework addressing the specific needs of vulnerable populations. The model assists in identifying the determinants that lead an individual to use health care services. The three components of the model are (1) Predisposing characteristics that exist before an onset of illness (e.g., sociodemographic variables, health beliefs, and values); (2) Enabling factors that affect an individual's ability to secure health services in the community (e.g., personal, family, and community resources); and (3) Need characteristics including the actual health problems of the population(s). 4, 19 The three components of the model are further broken into traditional domains from the original model with the addition of vulnerable domains. The vulnerable domains were added to account for specific problems more frequently encountered by vulnerable populations that complicate their ability to obtain care. In this paper examining recently released African American women, variables are stratified in the domains identified in previous research when available, with additional measures included that are specifically relevant to marginalized African American populations (see Figure 1) .
Predisposing traditional domain variables include demographics such as age, gender, or marital status as well as social structure variables including ethnicity or education. Previous research has found support for Predisposing traditional domains as predictive of health service utilization among vulnerable populations, including age, 4, 7, [20] [21] [22] race, 4, 9, 12 education, 4, 7, 22 and marital status. 12 Specifically, older age, more education, and being married are associated with increased access to care, while findings on race have been mixed. 4, 7, 9, 12, [20] [21] [22] The Predisposing vulnerable domain may include variables such as involvement with the criminal justice system, sexual orientation, or victimization history. Among Predisposing vulnerable variables, a history of victimization 4, 10 and incarceration history 7, 12 were found to be significantly related to decreased health service utilization. Other factors in the Predisposing vulnerable domain that are particularly relevant for re-entering African American women, but have yet to be examined, are experiences of gendered racism as well as embeddedness in an ethnic community. It is predicted 23, 24 Such experiences may increase the use of alternative sources of health care. Additionally, religiosity has been identified as a potential reason for underutilization of traditional health services among African Americans. 25 Research suggests that religion is important to African Americans, who also value the collective sense of self and connectedness to others. [26] [27] [28] Some health problems (e.g., substance abuse or depression) may be viewed as spiritual problems in need of non-medical intervention within one's own community, rather than medical problems in need of traditional treatment. 29 Alternatively, African American women may experience concern of disappointing their family or community by acknowledging such problems and pursue treatment outside the relative safety and privacy of one's own community. 27 Enabling traditional factors operationalize resources through variables such as income, health insurance, and community health care barriers. Enabling vulnerable variables can include receipt of public benefits and disability status. Overall, research findings from studies focused on vulnerable populations indicate that Enabling variables increase the use of medical services. 4, 20, 22, 30 Having health insurance positively predicts health service utilization as well as recently seeing a physician or having a regular source of care. 20, 22, 30 Limited research has examined how the number of self-reported barriers affect vulnerable populations. However, a study by Brubaker and colleagues 6 revealed a paradoxical finding that fewer individual barriers were associated with decreased odds of accessing substance abuse services. Considering the underutilization of this measure in extant research, and its prior application to only substance abuse service among homeless adults, it remains underdeveloped as an Enabling traditional variable. Research on social support has resulted in mixed findings with some studies reporting no association with health service utilization. 4, 9, 22 A study of low-income African American women found that high levels of familial support decreased the use of preventative care, but social support from friends increased access to care. 30 Among the Enabling vulnerable domain, public benefits-sometimes combined with receipt of social security disability insurance-has received mixed findings as a predictor of health care utilization. 4, 10, 22 Another culturally relevant factor to African American women that may facilitate the use of health services is active coping. The concept of John Henryism Active Coping (JHAC) is rooted in the notion that economically disadvantaged African Americans need to overcome adversities via hard work and determination. 31 However, research indicates that active coping results in adverse health outcomes for African American men. 32 Though James 32 suggested that gender was irrelevant in the study of active coping, the concept has primarily been examined in men. Existing research on active coping among African American women has demonstrated that it is associated with positive health outcomes. 33, 34 To date, no known research has examined active coping as a predictor of health service utilization.
Factors in the Need traditional domain may include both perceived and evaluated health problems warranting medical attention. Illness-level factors have been significantly associated with a variety of health services and have been operationalized in various ways such as one's overall self-rated health, the number of physical health problems, the presence of chronic health conditions, and the number of times seriously ill. 4, 11, 12 In Gelberg, Andersen and Leake's 4 original research, people with co-morbid conditions were found to access health services more frequently. Overall however, the Need traditional domain remains underutilized in applications to vulnerable populations.
Vulnerable factors for the Need domain include health issues that are more prevalent in vulnerable populations such as mental health problems, substance use disorders, and infectious diseases like HIV. 4 Previous research has indicated that Need variables are associated with increased use of health service utilization. 4, 6, 9, 12, 20 Specifically, a history of mental health problems, 9 10 and using inpatient and outpatient mental health and/or substance use services. 6, 9, 12, 21 The current research seeks to expand upon previous literature by specifically examining three distinct types of health service utilization: alternative health services, overnight hospitalizations, and number of ambulatory office visits. While the distinction between overnight hospital visits and outpatient care is important, the addition of alternative health services is particularly relevant to the population studied here. African American communities are characterized as having extensive kinship networks, which provide a variety of resources. [35] [36] [37] [38] Moreover, prior research has indicated the importance of religion in the African American community and that highly spiritual or religious African Americans are more likely to relinquish their health decisions to a higher power, which may affect decision making such as accessing preventative care less frequently. 25, 30, 39 At times, there may even be overlap between the use of health services from spiritual or religious counselors and family members. Therefore, the umbrella term of "alternative sources of care" was used to encompass both spiritual or religious counselors and family members as health care providers, due to its cultural relevance among African American women as a source of health care outside of the mainstream health care system. African American women, especially those with limited financial resources, may seek health care from such alternative sources.
The present study. Existing empirical research has linked a variety of variables from the Behavioral Model for Vulnerable Populations to health service utilization; however, mixed findings on specific vulnerable populations indicate that further research is necessary. The current study seeks to contribute to previous literature by examining two waves of data on a previously unexamined vulnerable population of African American women nearing re-entry-people who are at the intersection of multiple disadvantaged statuses. Scholars have called for additional research on the adverse effects of incarceration on the health and well-being of African American women, as well as suggested the need for correctional policy changes to address this important public health concern. [40] [41] [42] Further, exploration of both non-traditional and traditional health services (i.e., alternative health care use, overnight hospitalizations, and the number of ambulatory visits) provides a new application of the Behavioral Model for Vulnerable Populations tailored to a specific underserved and understudied group. The health status of soon-to-be-released inmates is a public health priority due to high rates of physical and mental health co-morbidities among a population released into predominantly disadvantaged communities. 15, 18, 41, 43, 44 Examination of this population at a time of high health care need may provide insights to increasing access to care and improving overall health.
Good health is important for maintaining supportive social networks, stable housing, employment, and other essentials of a successful return to society, which reduces societal costs. 15, 16, 18 Therefore the current research uses longitudinal data from African American women to (1) identify the prevalence of health problems as well as the barriers to health care both in the community and during incarceration, and (2) to examine the use of the Behavioral Model for Vulnerable Populations to predict alternative health care use, overnight hospitalizations, and the number of ambulatory visits in the 18 months after release. Based on previous research, the hypotheses are four-fold. First, variables within the vulnerable strata of all three components of the theoretical model will be the most robust predictors of the use of all three types of health services utilization. Second, vulnerable domain variables will differentially predict the type of health care service. Culturally-specific variables in the vulnerable domains (e.g., religiosity, ethnic community membership) will increase the use of alternative services but decrease the use of traditional services. Moreover, variables in the vulnerable domain that contribute to African American women's disadvantaged status via increased health problems (e.g., disability, victimization) will increase the use of traditional health care. Third, the Predisposing and Enabling domains will be important in explaining the use of alternative and ambulatory office visits. Fourth, the Enabling and Need domains will be important predictors of overnight hospitalizations, as these are costly and possibly invasive.
Methods
Sample. Data for this study were derived from a large federally supported project titled Black Women in the Study of Epidemics (B-WISE). The overall purpose of the B-WISE project was to examine health problems and health services utilization among drug using and non-drug using African American women across criminal justice status (i.e., women in prison, women on probation, and women not currently involved in the criminal justice system). A stratified sampling design was used to ensure approximately half of the sample was drug users and half of the sample was non-drug users. However, drug users are overrepresented in the prisoner sample due to the high prevalence of drug use in prisoner populations.
14 This study focuses on two waves of data from the prison sample. While 243 African American women completed Wave 1 baseline interviews while incarcerated, 62 women were denied parole and not released during the study time-frame. The analyses are based on the 181 participants released from prison and thus, eligible for the Wave 2 data collection at 18-months post-release.
Between 2008 and 2011, all African American eligible for release in the next 60 days from the three women's prisons in one southern state were invited to an information session.* Eligibility criteria included the following: (1) self-identifying as an African American woman, (2) being at least 18 years of age, (3) English-speaking, (4) willingness to participate, and (5) meeting the parole board or serving out within 60 days. After the information session, interview appointments were scheduled for African American women interested in participating in the study and meeting the eligibility criteria. Prior to data collection, informed consent was obtained.
All interviews were conducted by trained African American female interviewers in the prison visitation rooms using laptops programmed with Computer Assisted Personal Interviewing (CAPI) software. Prison staff members were not present for the interviews and no participant data was shared with the Department of Corrections. Participants were offered testing for the human immunodeficiency virus (HIV) and the Hepatitis C Virus (HCV) as part of the study protocol and all interviewers were state-certified HIV interventionists. Pre-and post-test counseling for HIV and HCV were conducted by the interviewers in accordance with the CDC's rapid test counseling, testing, and referral protocols. 45, 46 It should be noted that participants could still participate in the study if they chose not to engage in the testing; however, all participants participated in HCV testing and only one participant declined HIV testing. The data collection process, including pre-and post-test counseling, lasted approximately two hours. Participants were compensated up to $40 for participating in the Wave 1 data collection.
All participants who completed Wave 1 interviews were eligible for Wave 2 follow-up interviews upon community re-entry. Interviews were conducted 18-months after re-entry in private rooms in accessible public locations such as public libraries, on a university campus, or at a community-based organization. To ensure high follow-up rates, a wide array of participant locator information was collected at Wave 1 as well as every two months throughout the duration of the study. Systematic tracking efforts were also implemented (e.g., birthday card mailings, courthouse record searches, and use of social media such as a private B-WISE Facebook page). Participants were compensated $25 for participating in the Wave 2 data collection, with a $10 completion bonus. The prison sample follow-up rate at 18-months post-release was 86%. All B-WISE procedures were reviewed and approved by a University Institutional Re-view Board. To protect participants, a federal Certificate of Confidentiality was obtained from the National Institutes of Health due to the sensitive nature of the data collected. Measures. Dependent variables. Three dependent variables measuring health services utilization after re-entry were of interest including alternative health care, hospitalizations, and ambulatory visits. All dependent variables were created using data from Wave 2. First, participants were asked if they had received health care in the past 18 months from a spiritual or religious counselor (e.g., faith healer, root doctor, or spiritualist) or a family member (e.g., mother, grandmother). Responses were coded as 1=use of alternative health services and 0=no use of alternative health services.* Second, participants were asked in the past 18 months, "How many times were you admitted to a hospital where you stayed overnight?" Responses were recoded into a dichotomous variable (1=overnight hospitalization, 0=no overnight hospitalization). The last dependent variable of interest, ambulatory care, was a count measure. Specifically, participants were asked the number of times they received treatment in an outpatient clinic or private physician's office in the 18 months after being released from prison.
Independent variables. All independent variables were derived from Wave 1. The Behavioral Model for Vulnerable Populations 4 was used to categorize the independent variables into three components (Predisposing, Enabling, and Need), each of which includes both a traditional domain and a vulnerable domain. Described below is the operationalization of variables in each of the domains.
Predisposing traditional domain. This domain included age, measured in number of years, and the number of biological children under the age of 18. Dichotomous variables assessed if the participant was married, had a high school degree, and was employed either part time or full-time in the year prior to incarceration (1=yes, 0=no).
Predisposing vulnerable domain. Nine items are included in the Predisposing vulnerable domain. Dichotomous variables assessed if the participant identified as a sexual minority (1=gay or bisexual, 0=heterosexual), was homeless in the year prior to incarceration (1=yes, 0=no), and was an active member in an organization or social group which included mostly members of their own ethnic group (1=active member of ethnic community, 0=not active member). 47 Number of times incarcerated was a continuous variable. Religiosity was measured on a 4-point likert scale ranging from 0=not religious to 3=very religious. The three victimization measures were derived from the Global Appraisal of Individual Needs (GAIN) General Victimization Index (GVI) 48 to measure if the participant had experienced any type of victimization as a child (1=yes, 0=no), had been physically victimized as an adult (1=yes, 0=no), or had been sexually victimized as an adult (1=yes, 0=no). The gendered racism scale was created using the 10-item Schedule of Sexist Events (SSE) 49 and the 12-item Schedule of Racist Events (SRE). 50 These two instruments asked participants about their experience of unfair treatment "because you are a woman" and "because you are Black, " respectively. An example item on the SRE was "How many times have you been treated unfairly by your employers, bosses and supervisors because you are Black?" For theoretical and methodological reasons, such as difficulties attributing the cause of unfair treatment *Data on other alternative health services, such as the use of providers of Eastern medicine, were included in the study; however, the infrequent use of these health services did not provide enough power to model this relationship statistically. The prevalence of the use of acupuncturist was 0.6% (n=1) and no participants received health care from a naturopath or hypnotist. to one's race versus one's gender and multicollinearity between the sexist and racist event scales (r=.55, p=.000), the SSE and SRE were combined into one scale. See Perry and colleagues 51 for a detailed discussion on the rational and creation of the gendered racism scale. Items were measured on a four-point Likert scale and were summed so that higher scores indicated more experiences of gendered racism. The gendered racism scale had good internal reliability (α=.90).
Enabling traditional domain. Two dichotomous measures asked if the participant had health insurance and had a usual doctor in year prior to incarceration (1=yes, 0=no). Annual household income in the year prior to incarceration was recoded to the midpoint and measured in tens of thousands of dollars. The Multidimensional Scale of Perceived Social Support (MSPSS) 52 included 12 items measured on a seven-point Likert scale to assess social support from family, friends, and/or a significant other. An example of an item from the scale: "My family really tries to help me. " To create the mean scale, items were summed and divided by 12. Higher scores on the MSPSS denoted more social support and the scale had strong internal reliability (α=.91).
Participants were asked about barriers to health care in the year prior to incarceration as well as while incarcerated. For example, participants were asked "Are any of the following statements reasons why you didn't get health care or even an annual physical exam during the year before your incarceration?" Participants were provided with a list of 29 reasons for not obtaining health care and were asked to check all that apply. An "other, please specify" option was also offered. These questions were repeated to assess the barriers to prison health care and a list of 26 options was provided to participants. Due to low frequencies on several of items, the statements were grouped into nine barrier categories: did not want treatment, procrastination, cost, unfair treatment/ discrimination, health care system, fear of diagnosis or clinical treatment, using drugs or absconding (community only), logistical life barriers (community only), and dissatisfaction with prison health care (prison only). It should be noted that two barrier categories were community-specific and one category was prison-specific, while the remaining six categories could be barriers to health services utilization in both prison and/or in the community. The six categories were used to examine differences between community and prison health care barriers in the bivariate analyses. The multivariate models included a sum of the number of barriers to health care in the year prior to incarceration.
Enabling vulnerable domain. Participants were asked if they had received public benefits (e.g., food stamps, housing assistance, Medicaid) (1=yes, 0=no) or social security disability insurance (SSDI, 1=yes, 0=no) in the year prior to incarceration. The John Henryism scale for active coping was created to measure an individual's ability to cope actively with difficult psychosocial and environmental stressors. 32 The 12 items in the additive scale were measured on a five-point Likert scale. An example of the wording of an item was "In the past, even when things got really tough, I never lost sight of my goals. " Responses for the items in the scale were summed so that higher values indicated a higher predisposition to cope actively (α=.79).
Need traditional domain. Two measures were included in this domain. First, participants were asked "During your current incarceration, has your health at any time limited the kind of activities you can do?" Participants could respond either 1=yes or 0=no. Second, participants were asked if they had ever experienced any of the following 12 physical health problems to create a count measure of the number of physical health problems: respiratory/ breathing problems, muscle/ bone problems, liver problems, high blood pressure, high cholesterol, heart attack or stroke, obesity, stomach or digestive problems, nervous system problems, skins problems, eye/ ear/ nose/ throat problems, or any type of cancers.
Need vulnerable domain. This last domain of the theoretical model included four measures. Ever having injected drugs in one's lifetime was a dichotomous variable (1=yes, 0=no). Number of behavioral health problems was a count measure ranging from zero to four to assess if the participant had ever experienced alcohol problems, drug problems, mental health problems, and/or post-traumatic stress disorder. Participants were asked if they had ever been told they had a sexually transmitted infection (other than HIV) by a health care professional (1=yes, 0=no). As part of the B-WISE protocol, participants were tested for antibodies to HIV and HCV using the OraQuick® ADVANCE™ Rapid HIV-1/ 2 Antibody Test and the Home Access Health Hepatitis C custom device blood test, respectively. A measure was created to assess if the participant had screened reactive for either HIV and/or HCV (1=yes, 0=no).
Analytic plan. Descriptive statistics and associations on all variables of interest were examined. The McNemar test was used to examine bivariate differences between African American women's barriers to health services in the year prior to incarceration and the use of health services in prison on six barrier categories (did not want treatment, procrastination, cost, unfair treatment or discrimination, health care system, and fear of diagnosis or clinical treatment) as well as if they had ever experienced any barrier. The barrier categories experienced in the community as compared with prison were significantly different if p<.05. In addition, the percentage of participants that cited the community-specific barriers (i.e., using drugs or absconding and logistical life barriers) and the prison-specific barrier (i.e., dissatisfaction with prison health care) were explored.
Due to the relatively small sample size for the multivariate analyses, variable selection techniques were used. Specifically, only independent variables which were significantly associated at the .05 level or below with one of the dependent variables in a correlation matrix were included in the multivariate models (correlation results not shown). The multivariate approach used to predict health services utilization varied based on the level of measurement for the three dependent variables (alternative health services, hospitalization, and number of ambulatory visits). Multivariate logistic regression was used in the models to identify the predictors of alternative health services use and overnight hospitalizations, as these are binary outcome measures. Negative binomial regression was used to predict the number of ambulatory visits in the 18 months after release, as this was a count outcome measure. For all three dependent variables, a step-wise block approach was used, resulting in four multivariate models for each dependent variable, or a total of 12 multivariate models. Model 1 incorporated only the variables in the Predisposing domain (including both traditional and vulnerable measures). Model 2 included only the variables in the Enabling domain, whereas Model 3 included only the variables in the Need domain. Model 4 was the fully specified model as it contained all three theoretical domains. All variance inflation factors were less than 2.0, indicating no concerns with multicollinearity. Results of the multivariate regression models report the adjusted odds ratios or the incidence rate ratios, 95% confidence intervals, -2 log likelihood, Model χ 2 , and Nagelkerke R 2 . Data analyses were conducted using Stata/ SE version 12.0.
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Results
Descriptive and bivariate statistics. Table 1 displays the descriptive statistics for the African American women in the study on the dependent health services utilization variables and the independent variables in the theoretical model. In the 18 months after being released from prison, 39.35% of the African American women had received health care from an alternative health care source, such as a spiritual or religious counselor or a family member. One in five participants (21.60%) had been hospitalized during the same period. The number of ambulatory office visits ranged from zero to 41, with an average of about seven visits, and a median of 5.00.
The average participant was 36 years old, unmarried (84.53%), and had one child (mean=1.54, S.D.=1.78, range: 0 to 8). About half of the participants had a high school degree (56.35%) and were employed prior to incarceration (46.96%). Over one-fourth of the women self-identified as bisexual or lesbian (26.52%). Participant's self-rated religiosity was above the midpoint (mean=2.10, S.D.=.80, range: .00 to 3.00) and 52% reported being an active member in an organization or social group comprised mostly of members of their own ethnic group. Other variables in the Predisposing vulnerable domain indicated this was an at-risk sample as 18% had been homeless in the year prior to incarceration and had been incarcerated an average of four times as an adult. Victimization was high with over half of the African American women reporting being physically, sexually, or emotionally abused as a child (55.25%), physically assaulted as an adult (57.00%), and forced to engage in sex as an adult (50.00%). Discrimination based on race and gender was also experienced by African American women in the study (mean=13.94, S.D.=10.71; range .00 to 53.50).
In the Enabling domain, the average annual household income prior to incarceration was around $18,090. While two-thirds of the women had health insurance (66.85%) and 52.49% had a usual doctor, the average participant still reported experiencing at least one barrier to health services in the year prior to incarceration (mean=1.61, S.D.=2.28; range: .00 to 15.00). Participants scored above the midpoint on the social support scale (mean=5.23, S.D.=1.29, range: 1.00 to 7.00) and the active coping scale (mean=50.68, S.D.=6.56, range: 14.00 to 68.00). Almost half (48%) received some form of public assistance and 19% received disability benefits.
A variety of measures in the Need domain were examined. Health problems limited daily activities for about one-third (30.00%) of the incarcerated African American women. Participants reported experiencing an average of two physical health problems and two behavioral health problems across the lifespan. Only 8% had injected drugs in their lifetime. The lifetime prevalence of STI's (61.88%) was high, as was the percentage of African American women who screened reactive for HIV or HCV antibodies (17.68%). More specifically, in this sample the prevalence for HIV was 5.0% (n=9) and the prevalence for HCV was 13.8% (n=25), with two participants being co-infected with HIV and HCV. In order to highlight the health problems faced by African American women in prison and substantiate their need for health services, Table 2 presents the lifetime prevalence of both physical and behavioral health problems. The most commonly reported physical health problems included high blood pressure (36.00%) and respiratory issues (35.00%). Interestingly, obesity was only cited by 20.00% of women as a physical health problem, but height and weight data collected as part of the B-WISE protocol indicated that 52.49% of the participants are classified as obese with a body mass index (BMI) of 30.00 or higher. About 11% of participants reported having cancer. Behavioral health problems were common among the African American women with over three-fourths of participants reporting a drug problem (76.00%). Similarly, 43.00% of incarcerated women reported alcohol problems, 54.00% mental health problems, and 30.00% post-traumatic stress disorder (PTSD).
Despite the clear need for health services as evidenced by the health problems in Table 2 , African American women reported experiencing significant barriers to health care while in prison and in the community prior to incarceration (see Table 3 ). Overall, health care barriers were significantly more common in the community, with 62.43% of African American women experiencing at least one barrier to health services in the community compared with 39.78% experiencing at least one barrier to health care while incarcerated (p=.00). The most commonly cited reasons for not using health services in the community were patient-driven. These reasons included African American women's lack of desire for treatment (24.86%) or delaying treatment (24.31%), both of which were significantly higher in the community than in the prison at p=.00 (12.15%, 2.76%, respectively). Financial barriers were also more salient in the community health care system, as compared with the correctional health care system (17.68% versus 3.31%, p=.00). The most frequently mentioned barriers to prison health care included African American women's fears or experiences of discrimination as well as the health care system itself (e.g., could not get an appointment); however, the differences between these barriers in prison versus the community were not statistically significant. The use of drugs or being on the run from law enforcement was a barrier to community health services for 14.36% of the participants. While incarcerated, only a small percentage (4.97%) of women reported barriers indicating a lack of trust in health care providers or dissatisfaction with health care provided in prison. Multivariate models. Tables 4, 5 , and 6 present a series of multivariate models in which each domain of the Behavioral Model for Vulnerable Populations was examined separately as well as a full model which includes the Predisposing, Enabling, and Need domain variables simultaneously. Only variables significantly correlated with any of the three dependent variables in the bivariate analyses (results not shown) were included in the multivariate models. It is noteworthy that variables in the Predisposing traditional domain are not included in any of the multivariate models because they did not reach a statistically significant level in the bivariate analyses. The models in Table 4 The next series of models (see Table 5 ) also used multivariate logistic regression to predict if an African American woman had been hospitalized overnight in the 18 months after community re-entry. While no variables in Model 5.1 examining the Predisposing vulnerable domain reached a statically significant level, both the Enabling traditional domain and the Enabling vulnerable domain variables in Model 5.2 predicted hospitalizations after being released from prison. Specifically, for each additional community health care barrier, women were 31% less likely to be hospitalized overnight. Moreover, African American women who received social security disability insurance were 3.67 times more likely to be hospitalized overnight. Variables in the Need traditional and the Need vulnerable domains (Model 5.3) did not predict hospitalizations. Overall, Model 5.4 provided the best fit for the data and both traditional and vulnerable Enabling domain variables remained significant and in the same direction in the full model. The greater the number of barriers to community health care reported by African American women, the lower the likelihood of being hospitalized overnight (A.O.R.=.64, 95% C.I: .46-.89). Additionally, women who received disability were estimated to be over 3.20 times more likely than those without disability benefits to be hospitalized.
Negative binomial regression was used in Table 6 to predict the number of ambulatory office visits made by African American women in the 18 months after being released from prison. As displayed in the Model 6.1 containing the variables in the Predisposing vulnerable domain, experiences of gendered racism were positive predictors of greater Table 4 . Model 6.4 displays the fully specified model predicting the number of ambulatory office visits. In the Predisposing vulnerable domain, experiencing gendered racism still increased the number of times ambulatory services were used (I.R.R.=1.02, 95% C.I: 1.00-1.03). The traditional variable in the Need domain, number of physical health problems, remained a significant predictor of ambulatory service use (I.R.R.=1.12, 95% C.I: 1.02-1.23), net of the effects of the other variables in the full model. Additionally, the Need vulnerable domain variable of HIV and/or HCV positive status reached statistical significance in the full model indicating that those participants who screened reactive for either HIV and/or HCV (I.R.R.=1.54, 95% C.I: 1.00-2.36) used significantly more ambulatory services after community re-entry. Overall, Model 6.4 was statistically significantly and provided the best model fit for predicting the number of ambulatory outpatient visits.
MULTIVARIATE LOGISTIC REGRESSION RESULTS PREDICTING AFRICAN AMERICAN WOMEN'S USE OF ALTERNATIVE HEALTH SERVICES IN THE 18 MONTHS AFTER RELEASED FROM PRISON (N=155)
Model
Discussion
Women re-entering society after a period of incarceration are in a particularly precarious position in terms of their health status, with a number of factors predisposing them to poorer health outcomes. African American women are especially vulnerable, given higher rates of incarceration among this population, as well as limited resources and exposure to factors that may adversely shape their health. Specifically, African American women re-entering their communities encounter significant barriers to maintaining their health and well-being, exacerbated by their multiple marginalized status (i.e., race, class, and gender). The purpose of this research was to describe the overall health of African American women recently released from prison, as well as the barriers to utilizing health services both during incarceration and in the community. Further, predictors of three types of health service utilization were investigated using the Behavioral Model for Vulnerable Populations, 4 yielding important insights for this at-risk population.
As anticipated, results of this research reveal that African American women experience a wide range of physical and behavioral health problems, including elevated blood pressure and respiratory problems, as well as high rates of substance abuse and mental health problems. Additionally, high lifetime rates of STIs and reactive HIV or HCV screening tests completed during the study timeframe further indicate that these women have important health problems that require regular monitoring or other intervention by health care providers. These findings align with past research that indicates incarcerated women are more likely than those in the general population to experience a variety of health problems, including substance abuse and related illnesses like hepatitis, cirrhosis, and HIV/ AIDS. 13, 14, 53 Despite health needs, findings indicate that African American women also report important barriers to health care both while incarcerated and in the community. Though some prior research suggests incarcerated women face substandard health care during their imprisonment-especially among pregnant and older women [54] [55] [56] -findings of this study align with previous studies that highlight the significant health care challenges continue when women re-enter the community. Specifically, though a greater percentage of women identify unfair treatment or discrimination and the health care system as barriers to accessing services while incarcerated, all other barriers examined are more likely to be cited by women while in the community. For women re-entering the community after a period of incarceration, competing demands of greater urgency, such as securing housing and employment, reestablishing social relationships with family members and friends, and reunification with children may delay or otherwise complicate the transition from prison-based health care to community-based services. 53 Further, disruptions in the continuity of medical care upon re-entry can inhibit women's use of needed health services. Research indicates that continuity of care and adherence to prescribed medical treatment suffer greatly among recently released populations, with sharp declines in use of prescribed medications and other treatment for mental health disorders. 57 This is the especially relevant for those who have co-occurring mental health and substance use disorders, for which the stress of re-entry may precipitate relapse and/or aggravate mental health problems. 56 Among those with infectious diseases, continuity of and compliance with prescribed treatment(s) are essential for maintaining individual and public health. For those who are HIV-positive, for example, discontinuing anti-retroviral medications can result in drug resistance and increased viral load, making disease transmission more likely in the event that discordant HIV-status individuals engage in risk behaviors like unprotected sex. 58 With estimates suggesting nearly three-quarters of all criminal justice involved women with substance use disorders have co-occurring mental disorders, this revolving door of criminal behavior, relapse, illness, and incarceration is a significant problem for this population.
14 For the African American women in this study, the cost of medical care outside of prison, coupled with high rates of substance abuse problems, contribute to a post-incarceration context unfavorable to accessing health care services in their communities. Though prison based health care services are not without well-documented problems, [15] [16] [17] this research suggests that African American women may experience fewer barriers and be more willing to seek care while incarcerated.
The key goal of this research was to use the Behavioral Model for Vulnerable Populations 4 to examine predictors of different types of health service utilization, including the use of alternative sources of care, overnight hospitalization, and ambulatory visits in the 18 months following release. This research extends the model to a previously unexamined population, re-entering African American women, who experience multiple disadvantaged statuses that shape their health and health service utilization. As already described, findings of this study show that compared with the general population, women re-entering the community have a greater number of vulnerabilities that may adversely shape their health. Importantly, in the full multivariate models presented, vulnerable domain variables are the most robust predictors for all three types of health service utilization examined, supporting the first hypothesis. Overall, these findings provide strong support for the Behavioral Model for Vulnerable Populations.
The results of this research also provide a more nuanced picture of how factors in the Predisposing domain differ depending on the type of health care sought. That is, the significant association for the vulnerable domains did vary based on the type of service examined. As predicted in the second hypothesis, culturally-specific variables in the vulnerable domains predict an increase in the use of alternative services. Specifically, religiosity and ethnic community membership predict greater odds of using alternative health services in the 18 months after release. However, contrary to what was expected, these measures did not significantly impede use of traditional health care services. Use of traditional health services, in partial support of the hypothesis, are significantly predicted by poorer health such that women who are vulnerable, either due to disability or HIV/ HCV infection, appear more likely to have overnight hospitalizations and use ambulatory services, respectively. These findings demonstrate that while more religious African American women have greater odds of using alternative health care services-as past research has suggestedthey are not necessarily less likely to use the traditional health services examined. 29 These results may be partially explained by the type of traditional services examined. Specifically, both outpatient visits and overnight hospitalizations may be the result of chronic health problems (and their presenting acute symptoms), for which traditional medical care may be perceived as the best or only remedial option. These results, for example, cannot be extended for other forms of health care like mental health or substance abuse treatment, for which utilization may be more significantly shaped by subjective perceptions of illness and symptoms, and for whose treatment may be considered outside the scope of traditional medicine. 59 In partial support of the third hypothesis, findings demonstrate that the Predisposing domain also plays an important role in explaining the use of both alternative and ambulatory outpatient visits. Though Enabling domain factors did not predict use of alternative or ambulatory services, this research reveals that cultural factors significantly shape traditional and non-traditional health service utilization for African American women. That gendered racism positively predicts use of outpatient health services, even after controlling for other factors, is particularly concerning. To date, a number of studies have documented the relationship between discriminatory experiences and negative health outcomes in minority populations. [60] [61] [62] African American women's experiences of gendered racism, particularly, have been linked to increased stress and risk of poor health and well-being, including suicidal ideation and more significant depressive symptoms. 57, 63 Among the women in this study, it may be the case that experiences of gendered racism serve as stressors that trigger negative health behaviors like substance use or overeating, as has been found in past research. 64 Alternatively, chronic stress associated with discriminatory experiences may also serve to weaken immune function, which can make individuals more susceptible to illness and disease. 65 In this way, experiencing discrimination can contribute to poorer overall health, prompting utilization of outpatient services. In any case, the results of this study suggest that African American female offenders may be especially vulnerable to the adverse effects of gendered racism, which are likely compounded by their other marginalized statuses (i.e., socioeconomic status and criminal history) and limited resources during the re-entry period.
Finally, results of this study provide some support for the fourth hypothesis, which proposed that Enabling and Need factors would be significant predictors of overnight hospitalization during the 18-months after release. As the number of self-reported barriers to health care increase, the odds of overnight hospitalization significantly decrease. This finding aligns with expectations, and suggests that for costly and invasive services like overnight hospital stays, factors in the Enabling domain play a more significant role in utilization decisions. Although HIV/ HCV serostatus positively predicted the other types of health care examined, it did not significantly predict overnight hospitalization. This is surprising given that women with HIV or HCV tend to have poorer overall health and greater need for ongoing treatment associated with these chronic and lifethreatening conditions. 22, 57 It may be that the viruses were diagnosed early and/or that symptoms are well managed through outpatient and alternative health care options thereby not necessitating overnight hospital stays.
Limitations. This research has a few noteworthy limitations. First, data collected as part of the B-WISE prison sample do not necessarily reflect the characteristics of African American female prisoners nationally as they were collected from prisons in one southern state. Further, the relatively small sample size limits generalizability to a broader population. Additionally, because the current research is based on retrospective self-reported health problems at Wave 1, there is the possibility of recall error and self-report bias. However, it is likely that this type of bias has resulted in an underreporting of health problems and health services utilization; thus, further emphasizing the importance of the study. In particular, the results of this research highlight a number of significant Predisposing, Enabling, and Need domain factors that are likely salient among African American women re-entering the community after a period of incarceration. Future research addressing health behaviors and service utilization among this population would benefit from considering the role of the vulnerability measures included in this study. Finally, while a unique contribution of this research was the examination of three types of health care, future research would benefit from examining more specific types of service utilization (e.g., substance abuse treatment and use of mental health services) and considering the context surrounding the use of services (e.g., specific health problem[s] addressed).
Conclusions. In all, the findings of this study respond to the call for additional research on the adverse effects of incarceration on the health of African American women by shedding light on the health and health behaviors of African American women re-entering their communities after release from prison. [40] [41] [42] As this research demonstrates, marginalized and vulnerable populations have a number of health needs that may go unattended as these groups face considerable re-entry challenges with limited resources. Findings of this study indicate that clinicians and policymakers must consider and understand the important role that the vulnerable domain plays in certain health issues as well as offenders' access to and use of health services. For example, vulnerable domain variables such as sexual victimization or behavioral health problems could contribute to poor sexual health outcomes. In revealing the importance of cultural factors like gendered racism and religiosity in patterning certain types of health service utilization, this research expands what is known about how African American women's unique social location influences their behaviors after their release from prison.
The findings of this study provide a number of important implications for improving the health and health service utilization of re-entering African American women. Implications of this research indicate that these women, especially those with serious health concerns like HIV and/or HCV, would benefit from greater attention to coordinating health care as they transition from prison to the community. Working to establish a plan for community-based care while still incarcerated may increase the likelihood these individuals will utilize health services upon release. Furthermore, given evidence that the health care needs of incarcerated populations may go unaddressed while in prison or jail, increased efforts should be made to enhance the quality and quantity of services offered to offenders. 15 Providing health-promoting knowledge, screening, and treatment options to incarcerated populations benefits not only the individuals treated, but also those in the communities that they return to after release. In addition to stemming the potential spread of disease, such efforts also reduce the financial and other burdens these communities would otherwise incur in providing more costly services to recently released populations whose unaddressed health care needs may have compounded. Importantly, with the Affordable Care Act, health care is more widely accessible in the United States than ever before. However, additional research is needed to examine how the needs of vulnerable populations, like those recently released from correctional facilities, are being met and unmet under this new system. Though continuity of care in this difficult transition period is still imperfect, greater prison-based coordination of care and aftercare may begin to address some of the health disparities experienced by this vulnerable population of African American women. Maintaining good health by reducing the stress and uncertainty of re-entry are essential for marginalized populations as they focus on establishing stable, crime-free futures.
